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Description 
Work Order System 

Cross Reference to Related Applications 

[0001] The present application is a divisional application and 

claims under 35 U.S.C. §§ 120 and 121 the benefit of the 

effective filing date of U.S. patent application serial no. 

10/041,936, filed January 7, 2002, which application is 

hereby incorporated by reference. 
Background of Invention 

[0002] jh e present invention generally relates to a work order 
system for accomplishing maintenance utilizing service 
technicians, such as in an individual hotel, apartment, of- 
fice building, hospital or group thereof or other similar 
type of maintenance operation. The work orders are en- 
tered into a database and the service operations of the 
technician in responding to each work order are entered 
and analyzed to enhance the maintenance operation. 

[0003] The most challenging technical task at the very heart of 

any maintenance operation is the most efficient utilization 



of resources, including the available service technicians. 
This can be a very complex operation, for example, a typ- 
ical apartment management system having on the order of 
30,000 apartment units can have over 200,000 service 
work orders in a year. Typically, the supervising technician 
or supervisor, who knows and remembers the skills of the 
service technicians who are working for the management 
maintenance system, has handled and assigned these 
work orders. The supervising technician will receive the 
work orders individually or in groups from the manage- 
ment office as the work requests are received and the 
work orders are generated. Depending upon which tech- 
nician is available and what the supervising technician re- 
members or knows of their skills, the supervising techni- 
cian then assigns the work orders to the individual techni- 
cians. The technician then proceeds to the site of the work 
order and provides the required maintenance. 
[0004] The technician then reports back to the supervising tech- 
nician or the management office as the work orders are 
completed or on a periodic basis as the technician needs 
further work or the technician's shift is finished. In a typi- 
cal system, the work orders are in a paper based format 
and may be discarded, placed into boxes or files or sum- 



marized or otherwise entered into a computer system to 
maintain some type of maintenance record. The mainte- 
nance data is not utilized in a manner that is as efficient 
as desired and when maintained on paper, is not particu- 
larly useful in analyzing the maintenance operation or the 
actions and skills of the technicians working in the system 
over a period of time or if the supervisor leaves or is 
transferred to another location. 
[0005] one current type of work order control system includes a 
pegboard, multi-copy paper process to initiate, assign 
and record completed work orders. It is estimated that 
this paper process occupies in excess of twenty per cent 
of the individual maintenance technician's time. At best 
this system is cumbersome as a source of information to 
be utilized for analyzing the work orders and the techni- 
cians handling the work orders. At worst this system is 
basically worthless as a source of information, which can 
be utilized for analyzing the work orders and the techni- 
cians handling the work orders in any reasonable manner. 
The paper process is inefficient and time consuming for 
the office staff, supervisors and the technicians them- 
selves. Work orders typically are written by the office staff, 
which involves legibility, interpretation and non- 



productive time in the maintenance process. Supervisors 
and technicians are required to make repeated trips to the 
office to collect, evaluate, interpret, assign and personally 
distribute and return these paper medium work orders. 
[0006] with the advent of wireless personal digital assistants 
(PDA's), it would add further efficiency to have the work 
orders generated in a digital form, such that the work or- 
ders can be transmitted and the maintenance operations 
can be reported wirelessly. Some systems have been de- 
veloped to perform these functions by a local area net- 
work (LAN) or by wireless communications; however, 
these systems generally have been developed solely to re- 
place the paper-based operations and do not add the data 
analyzing capabilities that would be desired to more fully 
utilize the data currently generated or data, which could 
be generated. 

[0007] it thus would be desirable to provide a computer based, 

preferably wireless, data entry and data analyzing system 

to more efficiently provide and maintain a work order 

maintenance system. 
Summary of Invention 

[0008] The present invention utilizes a data based work order 
system to maintain the maintenance records, including 



the work orders, the technicians assigned, the data from 
the maintenance performed, including the time required 
to perform the maintenance and any other desired infor- 
mation related to the work order. The system can analyze 
the data entered to perform various desired functions, 
such as comparing the time taken to perform a specific 
type of work order with a standard benchmark time for a 
comparable work order maintained by the system, which 
can be an average of all similar types of work orders or 
just a desirable benchmark time. The system can interac- 
tively, preferably by use of wireless PDA's, interact with 
the service technician as the work order progresses. The 
service technician can enter the typical operations into the 
PDA and hence into the data base, such as the start time, 
pauses, parts replaced or ordered, completion or non- 
completion and the reasons therefore, etc. The work order 
generally will include specific data when it is entered, such 
as time received, priority, location, type of maintenance 
required, for example, broken door, inoperable oven, 
leaking refrigerator or other type of plumbing, etc. 
[0009] The system can provide the technician with an electronic 
decision hierarchy from an inventoried set of pre- 
identified work order problems, which the technician can 



utilize to select solutions to the problems identified by the 
technician as the maintenance is completed. The data also 
can be analyzed to update, develop or compare bench- 
marks for a specific type of work order. The data can in- 
clude warranty information and scheduled maintenance 
for appliances, such as water heaters, ovens, air condi- 
tioning and heating units. The data can be analyzed to 
provide information specific to the skills of each specific 
technician and to indicate where training is warranted for 
specific types of work orders, such as from a comparison 
with the relevant work order benchmark. The data can be 
analyzed to spot trends and problems associated with 
specific types of equipment or specific sites or apartment 
units. Further, the database can be utilized to generate 
reports automatically or on demand, including routine and 

customized reports. 
Brief Description of Drawings 

[0010] Benefits and further features of the present invention will 
be apparent from a detailed description of preferred em- 
bodiments thereof taken in conjunction with the following 
drawings, wherein like elements are referred to with like 
reference numbers, and wherein: 

[001 1] FIG. 1 illustrates a block diagram of a general work order 



embodiment of the present invention. 

[0012] FIG. 2 illustrates a flow chart of one illustrative work order 
operation of the present invention. 

[0013] FIG. 3 illustrates a flow chart of one illustrative work order 
operation with the decision hierarchy of the present in- 
vention. 

[0014] FIG. 4 illustrates a flow chart of another illustrative work 

order operation of the present invention. 
Detailed Description 

[0015] As a preliminary matter, those persons skilled in the art 
readily will understand that, in view of the following de- 
tailed description of the preferred devices and methods of 
the present invention, the present invention is susceptible 
of broad utility and application. Many methods, embodi- 
ments, and adaptations of the present invention other 
than those herein described, as well as many variations, 
modifications, and equivalent arrangements, will be ap- 
parent from or reasonably suggested by the present in- 
vention and the following detailed description thereof, 
without departing from the substance or scope of the 
present invention. Accordingly, while the present inven- 
tion is described herein in detail in relation to preferred 
methods and devices, it is to be understood that this de- 



tailed description only is illustrative and exemplary of the 
present invention and is made merely for purposes of 
providing a full and enabling disclosure of the invention. 
The detailed description set forth herein is not intended 
nor is to be construed to limit the present invention or 
otherwise to exclude any such other embodiments, adap- 
tations, variations, modifications and equivalent arrange- 
ments of the present invention, which is limited solely by 
the claims appended hereto and the equivalents thereof. 
[0016] Referring now to FIG. 1 a general work order system em- 
bodiment of the present invention is indicated generally 
by the reference numeral 10. The system 10 can include a 
variety of configurations and specific elements to achieve 
the functions of the present invention. The specific em- 
bodiment illustrated in FIG. 1 is one example, which will 
be utilized to describe the general functions of the 
present invention. The system 10 includes a central host 
server 12, which includes a database 14, which in turn re- 
ceives communications and information from a work order 
application 16 (indicated by a block) and sends a queue of 
work orders and other information 18 to the work order 
application 16, in a conventional manner. The system 10 
preferably includes at least some Internet (I) and /or wire- 



less links, but could also operate with the utilization of a 
LAN. 

[0017] The server 12 is coupled by a LAN or the Internet, as illus- 
trated, to a management or leasing office, which includes 
a workstation or computer 20 and to a mating work order 
application 22 (indicated by a block). The workstation 20 
provides the work orders to the server 12 and the work 
order applications can also be provided in conjunction 
with the server 12 or can be directly provided by the 
workstation through a queue 24 to the application 22, as 
illustrated. The workstation 20 can, for example, provide 
emergency work orders directly through the application 
22. The workstation 20 also can include a paper or other 
type of backup queue 26, which is also coupled to the 
server 12, again in a known manner. The work order ap- 
plications 16 or 22 are sent to a data storage device 28 in 
or coupled to a PDA 30, which is operated by a technician 
32. The work order applications 16 and 22 are illustrated 
as separate applications, but could be a single application, 
accessed by both the server 12 and the workstation 20. 
Also, the server 12 and the workstation 20 are illustrated 
as separate units, but could also be combined as a single 
unit in the office with the workstation 20. The technician 



32 can communicate with the workstation 20, such as 
through an access point 34, and to the server 12 through 
the workstation 20 or directly via the Internet (not illus- 
trated). A customer or resident 36 also can communicate 
a maintenance problem with the office personnel via a 
phone or fax or directly via email or via the access point 
34 (or equivalent operation) with the workstation 20. Typ- 
ically, the communications are provided with security and 
the technician 32 and/or the resident 36 will first enter a 
security code, such as a password, to establish a commu- 
nication link with the workstation 20. 
[0018] Referring now to FIG. 2, a flowchart 40 of the operation of 
one example work order request in the system 10 is illus- 
trated. Depicted is the discovery 42 of a water leak in the 
kitchen by the resident or customer 36. The resident 36 
then communicates in step 44, the problem to the office/ 
workstation 20, such as by calling/faxing or emailing a 
receptionist in the office (not illustrated). The office re- 
ceptionist or other personnel then enters the problem into 
the workstation 20 in a step 46 and generates a work or- 
der in a step 48, which preferably is very descriptive. Al- 
ternately, the resident 36 electronically enters the prob- 
lem directly into the workstation 20, skipping the steps 44 



and 46 as illustrated by a line 50 to generate the work or- 
der, such as with an interactive screen, to obtain the nec- 
essary work order information. The work order is then 
transmitted to the server 12 in a step 52 and then to the 
work order application 16. The work order is then trans- 
mitted to the PDA 30 in a step 54. The PDA 30 can be the 
PDA of the technician 32 who will do the maintenance or it 
can be the PDA of the supervising technician (not illus- 
trated) who then will assign the work order to the best 
available technician in a step 56. To assign the work order 
directly to the best available technician without the input 
of the supervising technician, the system 10 preferably in- 
cludes the information in the database 14 to allow the 
technician 32 to be selected automatically from the avail- 
able roster or by the office personnel. Since the techni- 
cians and their skills and aptitudes for the various types of 
work orders are maintained in the database 14, they easily 
can be matched with the entered work order for assign- 
ment. 

[0019] if the supervisor is assigning the work order, then the su- 
pervisor can directly communicate with the selected tech- 
nician 32 or the supervisor can communicate with the of- 
fice or the server 12 and the work order is then sent to 



the assigned technician's PDA 30. The supervisor can, of 
course, assign the work order to himself, depending upon 
the staffing, skill and workload requirements. If the su- 
pervisor has communicated directly with the technician, 
then either the technician or the supervisor will communi- 
cate the assignment to the server 12 for recording in a 
step 58. The server 12 maintains the listing of all the work 
orders in process in the system 10, as well as the techni- 
cians working on each of the work orders. The technicians 
themselves also may be multitasking, since they may be 
waiting for a part on one work order or allowing adhesive 
to dry or something to cool off, etc., as the case may be. 
While one work order is on hold the technician 32 enters a 
pause and logs onto another work order, thus increasing 
productivity for the technician and hence the system 10. 
The system 10 allows the technician to have multiple work 
orders in process simultaneously. This encourages the 
technician 32 to creatively proceed with the assigned work 
orders and increases productivity. The system 10, thus al- 
lows the office or other management members to track 
employee productivity and efficiency for a more optimum 
allocation and management of resources, which can be 
utilized by any industry which has a need to monitor and 



manage maintenance technicians locally or over a wide 
area in one or more facilities. 
[0020] Once the technician 32 begins a work order, the techni- 
cian logs the start time of the job onto the server 12 via 
the PDA 30 in a step 60. As the technician 32 works on 
the work order, the technician logs the actions taken, 
again utilizing the PDA 30 in a step 62. Although only a 
single step is illustrated, the step 62 will be a continuous 
or substantially continuous series of entries by the techni- 
cian 32 as the job proceeds. The technician preferably en- 
ters the entries simultaneously or substantially simultane- 
ously as the technician 32 performs the work order. The 
entries also can be entered by the technician 32 on the 
PDA 30 or similar device in a local mode and then trans- 
mitted or down loaded in a batch mode at the end of the 
shift or whenever convenient with the work flow of the 
technician 32. These entries are entered into the database 
14 to provide the data to analyze and compare with 
benchmarks or other work orders and other technicians. 
This data can be, for example purposes, pauses, parts re- 
placed and/or ordered, completion or no completion or 
other relevant information, such as additional or collateral 
work orders that arose out of the initial work order. Col- 



lateral work orders can be for example, the leak caused a 
pipe to rust or wood damage under the pipe, which needs 
replacing. Entering of these collateral work orders allows 
the system 10, but more likely the supervising technician, 
to assign the technician 32 to do the work order at the 
time, if that is the most efficient use of the technician's 
time. Even if it is not efficient, the collateral work order 
may be an emergency, which requires immediate attention 
and hence will be immediately assigned for that reason. 
[0021] Once the technician 32 has completed the work order, the 
technician 32 logs the completion into the system 10 in a 
step 64. The completion is then forwarded to the work- 
station 20 and to the customer or resident 36. The data 
entered by the technician 32 is stored in the database 14 
and then is utilized to measure the productivity and effi- 
ciency of the technician 32. The total elapsed active time 
(pauses being deleted from the total time) taken by the 
technician 32 to complete the work order is compared 
with the predetermined benchmark for the problem and 
can also be utilized to update the benchmark by averaging 
the elapsed time into the stored benchmark times. The 
system 10 allows the office and the supervisor to actively 
monitor the progress of all the work orders issued, which 



in turn provides greater efficiency in the maintenance op- 
eration. This also allows the office and/or the supervisor 
to respond to inquiries about the status of the work order 
to the resident 36. The measuring of productivity and ef- 
ficiency of the technician 32, further allows for optimum 
allocation and management of available resources. An- 
other feature provided by the accumulated data is the 
monitoring of specific installed equipment, specific units 
to monitor the durability of specific types of equipment, 
such as a certain type of refrigerator fails consistently af- 
ter the warranty period, then that information can be uti- 
lized in purchasing decisions. Problems logged with a 
specific unit can be utilized to spot trends, such as misuse 
of the unit. The time taken by the technician 32 to com- 
plete the work order, which greatly or consistently ex- 
ceeds the benchmark for the particular type of work or- 
der, can indicate a lack of training on the particular type 
of problem for the technician 32. The technician 32 then 
can be scheduled for the indicated training. 
[0022] Another benefit of the system 10 is the ability to provide a 
preferably interactive decision option hierarchy to the 
technician 32 as the technician 32 proceeds with the work 
order. The utilization of the hierarchy provides a guide to 



the technician 32 in proceeding with the work order. This 
is especially useful when the technician 32 has not been 
assigned such a work order before or often enough to be 
familiar with the steps required to complete the work or- 
der. The decision option hierarchy is especially useful to 
the technician 32, when the technician 32 has access to a 
LAN or a wireless network with the PDA 30. With the PDA, 
the technician 32 can interactively obtain the options 
without any substantial delay and without waiting to 
speak to the supervisor or another technician skilled in 
the particular problem. The operation of a work order with 
an example hierarchy is illustrated by a flow chart 70 in 
FIG. 3. 

[0023] The technician 32 again has a work order assigned in a 
step 72. The previous steps illustrated in FIG. 2 are omit- 
ted as being identical or substantially identical to those 
already described. The assignment is again recorded in 
the database 14 in a step 74 and the technician 32 again 
logs the start of the work order in a step 76. In this exam- 
ple, the work order is directed to an appliance; specifically 
the back burner on the customer's stovetop will not heat 
up. Although the hierarchy is not limited to any specific 
organization, an alphabetically sorted list is generally the 



most logical and easily navigated list, especially with the 
PDA 30. For example purposes the list will be navigated 
without skipping entries, however, the technician 32 who 
has familiarity with the system list can and generally will 
skip entries to save time. 
[0024] The technician 32 will access the hierarchy list in a step 
78. A first option screen in a step 80 can list two options: 
Inside — Outside. The technician 32 selects "Inside", which 
results in a second option screen in a step 82. The screen 
lists four options: Appliances- 

-Carpentry — Heating/Cooling — Plumbing. The technician 
32 selects "Appliances", which results in a third option 
screen in a step 84. The screen lists four options: Dish- 
washer — Disposal — Oven/Range — Refr- igerator. The 
technician 32 selects "Oven/Range", which results in a 
fourth option screen in a step 86. The screen lists five op- 
tions: Broiler — Burner — Drawer — Light — Oven. The tech- 
nician 32 selects "Burner", which results in a fifth option 
screen 88. The screen lists three options: No drip pan- 
-Not heating — Other. The technician 32 selects "Not heat- 
ing", which results in another option screen (not illus- 
trated), etc. until the final solution is reached and the 
technician 32 logs that the work order is completed in a 



step 90. Each screen preferably is limited to a limited 
number of elements for ease of use on the limited screens 
of the PDA's 30, but is not so limited. 

[0025] | n a typical operation, the work order is entered with the 
known critical information entered relative to the unit in 
question, preferably by the program automatically pulling 
the pre-entered information from the database 14. The 
specific characteristics of the location or unit can include 
the resident's name, telephone number, pets, disabilities, 
access restrictions, types of appliances, etc. This can re- 
sult in screens tailored to the specific unit and the specific 
Oven/Range, including the model, warranties and previ- 
ous maintenance work orders on the appliance. This fur- 
ther speeds up the maintenance and resolution of the 
work order by the technician 32. 

[0026] Another example of a work order scenario is illustrated by 
a flow chart 100 in FIG. 4. A customer or resident, Mrs. 
Bell, calls the management office to report that her dish- 
washer is not working in a step 102. Nancy, who is a rela- 
tively new agent, answers the phone and asks Mrs. Bell for 
more information. Mrs. Bell replies that she doesn't know, 
that's what maintenance is supposed to know, but she 
needs it fixed before she returns home. Nancy replies that 



she will promptly generate a work order to have the dish- 
washer immediately fixed. Nancy enters the data and gen- 
erates the work order on the workstation 20 in a step 104 
by following a simple series of drop down screens, start- 
ing with the unit identification number, then selects appli- 
ances and dishwasher and not running, which can be a 
code such as DW3, to minimize the information to be 
transmitted and displayed by the PDA. Once completed, 
the work order is then transmitted to the supervisor's PDA 
in a step 106. The supervisor reviews the work order and 
his available staff technicians and assigns the work order 
to Marvin, who has time and has or most closely pos- 
sesses the requisite skills, in a step 108. 
[0027] Marvin reviews the work order on his PDA 30, which dis- 
plays DW3 or Dishwasher not working, Mrs. Bell's unit 
number, her name, her contact phone number, and a no 
pet status. Marvin completes and logs out of the work or- 
der he currently is working on. Marvin then either pro- 
ceeds directly to the unit if someone is available with the 
authority to access the unit or proceeds to the office to 
obtain the key to Mrs. Bell's unit, since master keys gen- 
erally are not available to the technicians or are prohibited 
entirely. Marvin either has already been recorded as hav- 



ing the assignment in a step 110 or he records the as- 
signment to sign out the key in a step 112. Marvin then 
proceeds to Mrs. Bell's unit, enters and walks into the 
kitchen and logs the start time of the work order in a step 
114. Marvin opens the dishwasher and sees the problem, 
which is a cap lodged under the dishwasher float. Marvin 
removes the cap, closes the door and starts the dish- 
washer, which operates in a normal manner. This whole 
maintenance operation takes Marvin less than three min- 
utes. Marvin now pulls down a repair screen on his PDA 
for dishwashers in a step 116 to enter the proper repair 
code. Upon reviewing the thirty-three pre-defined dish- 
washer codes, Marvin fails to find one that is even rela- 
tively close to what the actual problem was, a lot less one 
that specifically describes the problem, which Marvin 
knows is a goal for proper use of the system 10. 
[0028] Marvin thus is presented with two choices, entering a new 
code and description or just selecting the miscellaneous 
category preexisting code DW00 and entering the de- 
scription of the problem. Marvin chooses the miscella- 
neous category preexisting code DW00 and enters the de- 
scription of the problem in a step 118, since Marvin 
knows that this is a defect that is unlikely to reoccur. If 



the defect is one that is likely to reoccur, then Marvin or 
the office will enter a new code and description for the 
defect. Marvin then logs completion of the work order in a 
step 120 and returns the key to the office, if he has ob- 
tained one. 

[0029] The completion by Marvin of the work order is logged into 
the database 14 and communicated to the supervisor, to 
notify the supervisor that the work order is completed and 
that Marvin now is free to accept another work order or to 
proceed with the next work order, after returning the key 
to the office. Marvin leave a pre-stamped post card with 
his name on it and Marvin writes on the card that he has 
fixed the dishwasher. Mrs. Bell then can send the card to 
the office with her comments or complaints or retain it for 
future reference. Also, since the system 10 is designed to 
be customer oriented, the server 12 can be prompted to 
or can automatically email Mrs. Bell to notify her that the 
dishwasher has been fixed in a step 124. Alternately and 
if email is not available, the office personnel will call Mrs. 
Bell to notify her. The email includes the office telephone 
number and asks Mrs. Bell to call or email if she has any 
questions. 

[0030] Mrs. Bell however fails to check her email or telephone 



message and calls the office at the end of the day to in- 
quire about the status of her dishwasher work order in a 
step 126. Nancy is already gone for the day and a new 
agent, Brenda, answers the phone. Brenda requests the 
unit number and that Mrs. Bell hold for a moment so that 
Brenda can check the database 14 to find the status of the 
work order. Brenda enters the unit number in the work or- 
der status and quickly finds that the work order has been 
logged as completed. Brenda then tells Mrs. Bell, who is 
pleased that the dishwasher is fixed. 
[0031] This scenario emphasizes the various requirements for an 
efficient system 10. The system 10 must be user friendly 
at each level of input, work order entry, supervisor as- 
signment, service technician action entry, notification of 
tenant, etc. In this case, the system 10 did not include a 
proper repair code for the problem, but since Marvin did 
not find a suitable code, he entered the miscellaneous 
code. This entry can be separately logged and tabulated, 
since it does not have a work order benchmark in the 
database. The code descriptions must be broad enough to 
cover a wide range of problems, but at the same time the 
codes should be detailed enough to properly identify the 
real problem. Also, the customer must be notified in as 



many ways as possible to insure satisfaction. 
[0032] The database 14 also can include inventory tracking of 

parts for the work orders, warranty information and track- 
ing, automatic purchase reordering following use of one 
or more parts during maintenance, customer billing, etc. 
The monitoring of the individual technicians and the work 
orders, allows technician performance rewards to be more 
objective and less subjective utilizing the system 10. This 
provides away to improve productivity, skill levels and 
morale of the maintenance employees. The system 10 en- 
ables tracking of governmental directives, such as refrig- 
erant control, monitoring and documentation. By main- 
taining the data on completed work orders in the database 
14, the data can be analyzed to identify historical trends 
and to encourage preventive maintenance to improve and 
preserve asset value. Another key objective of the system 
10 is to increase customer, tenant or resident satisfaction. 
This can be measured by reduced tenant turnover, re- 
duced complaints by the tenants and an increase in re- 
ceptivity to renewal rental increases. Tenants also should 
express an increased awareness of the attention, profes- 
sionalism and ability of the office and maintenance staff 
to deliver faster and better response to the service re- 



quests. The system 10 also makes it easier for the tenants 
to make service requests and to obtain fast reliable infor- 
mation about the status of their requests. 

[0033] The system 10 of the present invention can be utilized to 
provide numerous additional features, such as multiple 
location inventory tracking coordinated with the use of the 
inventory by the technicians as they complete the work 
orders. The inventory and use thereof can be monitored 
with respect to warranty information, automatic purchase 
orders where warranted by volume and type of part, in- 
cluding shelf life where applicable. The system 10 also fa- 
cilitates customer billing when required. 

[0034] a further reporting feature of the present invention also is 
provided by the system 10. The database 14 allows re- 
ports to be generated in any number of formats and al- 
lows for the work order status to be monitored by any 
person who has authorization to access the database in- 
formation. In general such authorization is informational 
or active. The informational group may be authorized only 
to review the status of their personal work orders, such as 
residents or other customers and limited access office 
staff that may field inquires from the customers. The ac- 
cess can be provided by password or coded entry protec- 



tion. The access may be limited to online reports on spe- 
cific work orders or access can be provided to all or se- 
lected types of work orders and online or printed reports. 
The informational group also can include senior manage- 
ment with a need to know, who may require full informa- 
tional access, but generally do not need to perform any 
actions other than monitoring of the data and generating 
of reports as will be discussed hereinafter in further de- 
tail. Those in the active group generally will be the on-site 
management staff, service supervisors and maintenance 
technicians. Again, their access will be password pro- 
tected and will be various levels of access, as required. 
[0035] | n general, the management executives will require indi- 
vidual property reports and combined multi-property in- 
formation, such as statistics and technician specific infor- 
mation. The supervisors will need online and printed re- 
ports, but also must have the ability to change or autho- 
rize changes in the system 10. The supervisors enter and 
monitor work orders, can edit, add work order detail and 
adjust time standards or benchmarks, as necessary. The 
on-site management staff generally will enter new work 
orders; monitor the work orders in process and access 
online and printed reports. 



[0036] There are any numbers of online and customized reports, 
which can be generated utilizing the system 10. Examples 
of such reports follow and can include standard reports 
automatically generated or generated upon request by 
those users which are authorized to receive them and can 
include customized reports, again generated by those 
users authorized to do so. The reports can include date 
request specific reports, which include completed work 
orders by specific technicians and by type of work order. 
The reports can include an analysis of technician effi- 
ciency date specific if desired and specific to the type of 
work order, which can include the number of completed 
work orders, diagnosis of the problem, repair actions 
taken, actual elapsed time, the standard or benchmark 
time and the percent efficiency of the technician. The re- 
ports can be property specific and can be provided by 
work order type, source of the problem, completion status 
of the work orders, total elapsed completion times, tech- 
nician and technician actions and the performance 
achievement of the technician for each type of work order, 
such as eighty-five (85%) per cent of the benchmark for a 
plumbing type work order. 

[0037] Some reports can or are mandated, such as a monthly EPA 



(Environmental Protection Agency) Refrigerant Report. 
This report is a monthly recap of all work orders, which 
resulted in refrigerant use. Typically, the report includes 
the work order number, the technician who performed the 
work order, start and stop times of the work order, refrig- 
erant container identification number, problem diagnosis 
and problem solution. An overdue report is useful to 
identify those work orders, which are not completed 
within a predetermined time, such within twenty-four 
hours of receipt. The reports can include the work order 
number, the source of the problem, the time and date re- 
ceived, the technician assigned, the problem and diagno- 
sis and estimated time of completion. A completed work 
order report is useful to provide an analysis of the opera- 
tion of the system 10. The report can include the work or- 
der number, the assigned technician, the start, stop and 
elapsed time to complete the work order, the standard 
time or benchmark assigned to the work order, the prob- 
lem diagnosis and the repair problem. This report can be 
used to identify the skill and training needs of the techni- 
cian. This can be used to indicate additional training and 
to better assign the technicians to the various types of 
work orders. The technician's efficiency over an extended 



time frame can be monitored, such as before and after 
training on a particular type of work order. 
[0038] a weekly overtime alert report can be generated weekly on 
a predetermined day of the week to be utilized by man- 
agement to control overtime costs of the technicians. By 
requiring all overtime to be pre-approved, this report in- 
creases control, identifies problems and saves on over- 
time expenditures. The report can be generated for ex- 
ample on Thursday, in the morning or at noon, and will 
indicate the total time worked for each technician by 
Wednesday night and the projected total time for the 
week, assuming a full day on Thursday and Friday. A spe- 
cific property recurring problem report can be generated 
to alert management when a predetermined number of a 
particular type of work order occurs. This can be utilized 
to identify poor preventive maintenance or failure of a 
specific part or type of equipment, such as supplied from 
a specific vendor. A similar chronic unit report can be 
generated, which identifies all the work order problems, 
which have occurred in specific units over a predeter- 
mined period of time, such as over the last three months. 
This report can be utilized to identify problem trends and 
to prevent similar problems in similar units. If a facility 



wide problem is identified, outsourcing of the repairs with 
collective bargaining may reduce costs and prevent future 
complaints from the customers/residents. In a similar 
manner, the reports can identify problem tenants. 
[0039] a non-standard report can be generated to list all the 

non-standard work orders, which have been entered in a 
period of time. This can identify work orders, which are 
reoccurring and should have categories and benchmark 
times assigned to them. It also can identify a technician 
who has entered an unusual number of non-standard 
work orders, which can indicate a problem or the need for 
further training. The system 10 also can be utilized to ed- 
ucate the management team and the technicians about 
newly acquired properties. Previous data, where existing, 
can be entered and can be supplemented or replaced by 
data generated during one or more due diligence type in- 
spections. This initial database then can be revised and 
updated by the new work orders generated on the prop- 
erty. 



